Introduction
Gallium nitride (GaN) has attracted attention for high power, high frequency applications [1] . The high critical electric field of GaN enables high voltage (HV) operations. HV GaN devices have been demonstrated on various kinds of substrates including GaN, silicon, silicon carbide, and sapphire. Silicon substrate is considered as the most economically viable option because of the size and the cost of the wafer. 2.45 kV AlGaN/GaN MIS-HFETs on Si were reported with a 7.3 μm epi-layer thickness and mesa isolation [2] . Implant isolation has been proven effective for HV device isolation [3] . In this study, we report experimental results of HV AlGaN/GaN HEMTs on silicon substrate. High breakdown voltages are enabled through Zn implant isolation and a thick voltage supporting layer consisting of a 1.5-μm GaN and a 3.3-μm buffer.
Experiments
AlGaN/GaN epi-layers grown on the (111) face of a Si p-type wafer were provided by DOWA. The epi-layer structure was composed of a 1-nm GaN cap, a 20 -nm Al0.25Ga0.75N barrier, a 1.5-μm device layer, and a 3.3-μm buffer layer. The buffer layer was made of nucleation layers and supper lattice structures. All these layers were unintentionally doped. The room temperature 2DEG density was 8.9x10
12 cm -3 and the mobility was 1513 cm 2 /Vs. The sample was dipped in diluted hydrochloride acid to remove native oxide. Then, a layer of Ti/Al/Ti/Au was deposited and sintered at 850 o C for 30 seconds to form source and drain contacts. Zn was implanted at room temperature to form device isolation. The implant dose is 2.82x10 14 cm -2 and the implant depth is estimated to be 0.3 μm. A 0.3-μm-thick PECVD oxide was deposited as the field oxide and the passivation layer. The gate and the source/drain windows were etched. A layer of Ni/Au was deposited to form the gate, the pad, and the field plates. A schematic of the device structure is depicted in Fig. 1 . Fig. 2 illustrates the on-state characteristics of a device with W = 110 μm, Lch = 3 μm, Lgd = 40 μm, and Lfg = 2 μm. The specific-on resistance is 14.1 mΩ-cm 2 . Fig. 3 shows the Id . This study shows that breakdown voltage is limited in the vertical direction, and the Schottky gate is responsible for the drain leakage current in these devices at both high voltages and high temperatures. 
Results and Discussion

